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Modified release formulation 
FIELD OF THE INVENTION 

5 

The invention is directed to the use of an extended release tablet formulation for 
pramipexole. 

BACKGROUND OF THE INVENTION 

10 

Pramipexole is a known dopamine D2 receptor agonist, it is structurally different from the 
ergot-derived drugs, e.g. bromocriptine or pergolide. ft is also pharmacologically unique in 
that it is a full agonist and has receptor selectivity tor the dopamine D2 family of dopamine 
receptors. 

15 

Pramipexole b designated chemically as (S)-2- Ainino-4, 5 ,6, 7-1 cfrahydro-6- 
(propyiaminojbcnzothiazoic and has the molecular formula ChjHi-jNjS and a relative 
molecular mass of 21 i .33. The chemical formula is as follows: 




'The salt form commonly used is pranripe.» > 1 Iroi orid< i on . • • e (rnobculai 
formula C K iH 21 Ci >N}OS; relative molecular mass 302,27). Pramipexole di hydrochloride 
monohydrate is a white to off-white, tasteless, crystalline powder. Melting occurs m the 
25 range f 296°C \ M)i°< with decora tie P iraip ole is t chiral compound with one 
chiral centre. Pure (S)-enantiomer is obtained from the synthetic process by chiral 
rccrystalhzation of one of the intermediates during synthesis. 

Pramipexole di hydrochloride raonohydrale b a highly soluble compound. Water solubility 
30 is more than 20 mg/ml and soli.ibili.ty in buffer media is generally above 10 rag/ml between 
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pH 2 and pH 7,4. Pramipexole dihydrochloride monohydrate is not hygroscopic, and of 
highly crystalline nature Under m 1 * c ml modification (monohydrate) does not 
change. Pramipexole is very stable in the solid state, yet in solution it is Sight sensitive, 

5 Pramipexole immediate release OR.) tablets, were first authorised in the USA in 1997, 
followed over the course of the next years by marketing authorisations m the European 
Union (EU), Switzerland, Canada and South America as well as in countries in Eastern 
Europe, Near East and Asia. 

10 Pramipexole 1R tablets are indicated in she EU and US for the treatment of signs and 
symptoms' of either early parkinson's disease or advanced parkinsotf s disease in 
combination with levodopa. A typical immediate release tablet ('e.g. one known in 
Cert io\ , 1 In trade name Si fro ) comprises as inactive ingredients munnitol, corn 
starch, colloidal silicon dioxide, povidone, and magnesium stearate and 0.125 mg, 0.25 nig, 

15 0.5 mg or 1.0 mg, of pramipexole dihydrochloride monohydrate. Such a tablet is meant in 
the context whenever reference is made to an immediate release formulation of 
pramipexole and not otherwise defined. The 1R tablets have to be taken 3 times a day. 

From the pharmacokinetic point of view pramipexole 1R. tablets are rapidly and completely 
20 absorbed following oral administration. The absolute bioavailability is greater than. 90% 
and the maximum plasma concentration occurs within. I to 3 hours. The ra te of absorption 
is reduced by food intake but not the overall extent of absorption. Pramipexole shows 
linear kinetics and a relatively small inter-patient variation of plasma levels. The 
elimination half life t't t ; ; [h]> varies from S hours in the voting to 12 hours in the elderly. 

25 

As commonly known, modified release of active ingrcdtcm(s) allows to simplify the 
patient's administration scheme by reducing the amount of recommended daily intakes, 
improves patient's compliance, and attenuates adverse events, e.g. related to high plasma 
peaks. Modified release pharmaceutical preparations regulate the release of the 
30 incorporated active ingredient or ingredients over time and comprise formulations with a 
controlled, a prolonged, a sustained, a delayed, a slow or an extended release, so they 
accomplish therapeutic or convenience objectives not offered by conventional dosage 
forms such as solutions or promptly dissolving dosage forms. 
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A modified or extended release of active ingredients ) from a pharmaceutical preparation 
raa> be a cot tph hed b> homogeneously embedding said active ingredients) in a 
hydrophilic matrix, being a soluble, partially soluble or insoluble network of viscous. 
5 hydrophilic polymers, held together by physical or chemical entanglements, by ionic or 
crystalline interactions, by complex formation, by hydrogen bonds or van der Waals forces. 
Said hydrophilic matrix swells upon contact with water, thereby creating a protective 
gellaycr from which the active ingredients) is (arc) slowly, gradually, continuously 
released in time either by diffusion through the polymeric network; by erosion of the 
10 geliayer, by dissolution of the polymer, or by a combinat ion of said release mechanisms. 

However, it. may appears to be difficult to formulate a tablet having a suitable combination 
of modified, extended or sustained-release and handling progenies, where the drug is one 
having relatively high solubility. 

15 

There arc a number of approaches described in prior art to provide sustained release tablet 
compositions of pramipexo le: 

WO 2004/0 1 0997 describes a sustained-release pharmaceutical composition in a form of 
20 an orally deliverable tablet cornpi ising a water-soluble salt of pramipexole, dispersed in a 
matrix comprising a hydrophilic polymer and a starch having a tensile strength of at least 
about 0.5 5 kN cm" 1 , preferably at least about 0.1 75 kN cm"", and more preferably at least 
about 0.2 kN cm'", at a solid fraction representative of the tablet. The disclosure thereof is 
concentrated to provide a composition with sufficient hardness yield during a high-speed 
25 tableting operation, in particular to resist erosion during application of a coating layer. 
According to a pi en >odiment it is provide i pharma.ee uti t! omposition in a 
form of an orally deliverable tablet having a core comprising pramipexole df hydrochloride 
monohydraie in an amount of about 0.375, 0.75, 1.5, 3 or 4.5 mg, dispersed in a matrix 
comprising (a) 1 5PMC type 2208 in an amount of about 35% to about 50% by weight of 
30 the tablet and (b) a pregeiatinized starch having a tensile si rengl h o f at least about. 0. 1 5 kN 
cm" 2 at a solid fraction of 0.8, in an amount of about 45% to about 65% by weight of the 

LN e. said a ek I y em oses t coa g that constitutes about 2% to about 

7% of the weight of the tablet, said coating comprising an ethyleeilulose-based 
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hydrophobic or water-inso table component and an HPMC-based pore-forming component 
in an. amount of about 1 0 ( t ihi ut 40% by w i based c mponent 

Furthermore, WO 2004/0 I 0999 discloses an orally deliverable pharmaceutical composition 
5 comprising a therapeutically effective amount of pramipexoie or a pharmaceutical ly 
acceptable salt thereof and at least one pharmaceuiicaliy acceptable excipient, said 
composition exhibiting at least one of fa) an in vitro release profile wherein on average no 
more than about 20% of the pramipexoie is dissol ved within 2 hoars after placement of the 
composition in a standard dissolution test; and (b) an in viva pramipexoie absorption 

10 profile following single dose oral administration to healthy adult humans wherein the time 
to reach a mean of 20% absorption is equal to or greater than about 2 hoars anchor the time 
to reach a mean of 40% absorption is equal to or greater than about 4 hours. However, in 
practical use, it appears that any formulation having an extended or controlled release 
profile designed for a once daily application would meet the above requirements for which 

15 & general teaching how to adjust such a profile is missing. 

It is an object of the present invention to provide a controlled release tablet composition of 
pramipexoie or a pharmaceutical acceptable sail thereof that is suitable for once-daily 
oral administration, ft is a further object to provide a tablet composition comprising 
20 pramipexoie or a pharmaeeuticaiiy acceptable salt thereof that provides a day-long 

therapeutic effect and will allow patients to treat their symptoms with a single daily dose, 
which makes it possible to adjust the release pro tile of the active ingredient according to a 
selected release profile dependent or independent from the pH values. Furthermore a 
method of manufacturing the tablet formulation shall be provided, 

25 

DESCRIPTION OF THE INVENTION 

Surprisingly, it. has been found that pramipexoie or a pharmaeeuticaiiy acceptable salt 
30 thereof may be used in Cot mutations as once daily extended (or slow) release tablets and 
two alternative formulation principles allow different release rate types dependent or 
independent .from the pH value. 
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The present invention relates to an extended release tablet formulation comprising 

^ ^uble salt thereo bin a man \ le is 

one water swelling polymer other than pregefatinized starch. 

Preferably the invention relates to an extended release tablet formulation, wherein the 
5 matrix comprises at least two water swelling polymers other than pregeSatinmed starch, and 
wherein at least one of the at least two polymers is an anionic polymer. 

Also preferred is an extended release tablet formulation, wherein the anionic polymer is 
selected from the group of optionally crossimked acrylic acid polymers, methacrylic acid 
polymers, alginates, and earboxymethyleellulose, 

10 Also preferred is an extended release tablet formulation, wherein the anionic polymer is an 
optionally crossimked acrylic acid polymer, and wherein the content of the optionally 
crossimked acrylic acid polymer in the matrix is from about (025 wi,-% to about 25 wt.-%, 
and preferably from about 0.5 wt.-% to about 15 wt,-%, and preferably from about .1 wt.-% 
to about 10 wt.-%. 

15 Also preferred is an extended release tablet formulation, wherein at least one of the at least 
two polymers is a substantially neutral polymer other than pregektiinked starch, 

Also preferred is an extended release tablet formulation, wherein the substantially neutral 
polymer is selected from hydroxypropyleeihdose and hydrexypropylmethyJceilulose, 

Particularly preferred is an extended release tablet formulation , wherein the substantially 
20 neutral polymer is hydroxypropyl methylceliulose, and wherein (he content of 

hydroxypropyt mcthylcelhilose 'in the matrix is from about 10 wfr-% to about 75 wt.-% and 
preferably from about 25 wt.-% to about 65 m.-%. 

Particularly preferred is an extended release tablet formulation, wherein the matrix 
comprises about: 

25 (a) praroipexole or a salt thereof 0,05 to 5 wt,-% 



(b) anionic water swelling poiymerfs) 

(c) neutral water swelling po3ymer(s) 

(d) further exciptents 



0.25 to 25 wt.~% 



ad l00wt-% 



.10 to 75 wt.-% 
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Particularly preferred is an extended release tablet formulation consisting of 
pramipexok I mono uc. Hypromeliose 2208 Com si i ill < irbomt 

94.1, Colloidal silicon dioxide and Magnesium steanue, 

5 A preferred embodiment of the present invention relates to an extended release tablet 
formulation comprising pramipexoleoraphannaceuticaliy acceptable salt thereof in a 
.matrix comprising 

(a) at least one water swelling polymer other than pregelafim/cd starch and 

optionally exctpiettfs, the resulting tablet providing a pH- independent in vitro 
10 release characteristic in the range from pH 1 to 7.5, or 

(h) at least one water swelling anionic polymer and optionally excipients. the 

resulting tablet providing a pH-dcpendent release characteristic with a faster 
release characteristic in. the range of pi! < 4.5, and a slower and farther cm 
pfh independent release characteristic in the range from pH 4.5 to 7.5. 

15 

Most preferably the present invention relates to a matrix of the extended release tablet 
formulation comprising at least one water swelling polymer other than pregelatimzcd 
starch, preferably a water swelling essentially neutral polymer., a wafer swelling anionic 
polymer and optionally excipients. the resulting tablet providing a pH -dependent release 
20 characteristic with a faster release characteristic in the range of pH < 4.5, and a slower and 
further on pi {-independent release characteristic in the range from pH 4.5 to 7. 

The extended release formulations according to the present invention intended for oral 
administration allow- to select and estimate which in vitro release characteristic and timing 

25 of a formulation is most suitable to achie\ e the desired in \ ivo pin m i pr> ties preferably 
with a onc< ' «/ > ij plication. Therefore, a formulation principle with several variants has 
been developed for a single unit matrix tablet, i.e. formulations having different release 
rate types are provided and a different pH dependency is available, fhese alternative 
formulations are beneficial to patients as the extended release drug delivery will allow 

30 patients to treat their symptoms with a single daily dose, thereby increasing patient 
convenience and compliance. 
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The terra Un vitro release eh risti s d herein! i fieri iireeted to a 

release characteristic as obtained in a kind of normally used liquid medium for //? vitro 
experiments wherein the release of active ingredient, from the extended release formulation 
can occur, i.e. for example m in vitro dissolution media, but also in body fluids or 
5 simulated body fluids, more in particular in the gastro-mtestinal fluids. 

in the context of the present invention die term "extended" release should be understood in 
contrast to an immediate release, the active ingredient is gradually, continuously liberated 
over time, sometimes slower or faster, dependent or independent front the pH value. In 

10 particular, the term indicates that the formulation does not release the full dose of the 

active ingredient immediately after oral dosing and that the formulation allows a reduction 
in dosage frequency, following the definition for extended release, interchangeable with 
slow release. A slow or extended release, used n i n a ! ith pn rnged action, 
sustained release, or modified release, dosage form is a dosage form that allows a reduction 

15 in dosing frequency or a significant increase in patient compliance or therapeutic 
performance as compared to that presented as a conventional dosage form (eg, as a 
solution or an immediate drug-releasing, conventional solid dosage form). 

A release characteristic which is pH-mdependent indicates that the release characteristic is 
20 virtually the same in different pH media. 

According to the teaching of the present invention, extended release tablet formulations are 
provided with different in vitro release profiles. 

25 The extended release tablets of the present invention are believed to apply a swelling and 
partly crodi r nun x Base* on the s fori tusj h profile may 

t u mo folio a a square root of time to exponential in vitro release characteristic. 
Depending on the particular embodiment formulation al is widely, preferably substantially 
independent from the pH value in the range from pH I to 7.5, and formulation b) is faster 

30 in. simulated gasti ie juice having a pH < 4.5. preferably < 4, but are widely, preferably 
substantial deps dent from the pH value in the range from 4.5 to 7.5. A taster release 
in simulated gastric juice versus slower release in the intestinal fluid can be advantageous 
in eases where a loading dose effect from the dosage form is desired, whereas* a widely or 
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substantially pH independent release profile can be advantageous to reduce the risk of dose 
dumping and food effects. "Sub slant tali y" in the context of defining the impact of pH to 
the release profile, e.g. "substantially independent" or "substantially impacting thepJH 
release profile" and the like, preferably means that die difference in mean release profile at 
5 a pH of 4.5 and a pH of 6.8 is equal or less to 25%, preferably < 20%, more preferably < 
15%; more preferably < '10%, most preferably < 5 %. Percent (%) refers to the amount of 
pramipexole or the used pramrpexole sail which is released of the declared amount of 
pramipexolc or the used pramipexole salt, in the formulation prior to release. 

10 \ccoj n he present in\ ntiovt under "'formulation a}" is understood the tablet 

formulation wherein the matrix comprises the composition as above-defined under a) and 
under ^formulation bf is understood the tablet formulation wherein the matrix comprises 
the composition as above-defined under b). 

15 The water swelling polymer of the present invention represents at least one hydrophilic 
water swelling polymer constituting the extended release mains; which slowly releases the 
pramipexole or its salt as active ingredient. The polymer swells upon contact with aqueous 
fluid following administration, resulting in a viscous, drug release regulating getlayer. The 
viscosity of the polymer preferably ranges from 150 to 100,000 mPa.s (apparent viscosity 

20 of a 2% aqueous solution at 20*0). 

Examples of such polymers are water swelling substantially neutral polymers or water 
swelling anionic polymers. 

The term "water swelling substantially neutral polymers" of the present invention 
25 comprises 

alkylcclluioscs, such as, mcthylcelluiosc; hydroxyaikyiceiluloscs, for example, 
hydroxymc thy led iulosc, hydroxyethyi.ccliul.osc, hydroxypropyleeilulosc and 
hydroxybutykelluiose; hydroxyalkyl alkylcelluloses, such as, hydroxyethyl 
methy {cellulose and hydroxypropyi mefhylcellulose; carboxyaikylce'liufose esmrs: other 
30 natural, semi-synthetic, or synthetic dk oligo- and polysaccharides such as 

galaciomannans, tragacanth, agar, guar gum, and poly frue tans; metbacrylate copolymers; 
polyvinylaicohol; polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl 
acetate; combinations of polyvinylaicohol and polyvinylpyrrolidone; poiyalkylene oxides 
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sue! is polyet yiene oxide md pol propylene oxide uu copolymers of ethylene o> de md 
propylene oxide, preferably cellulose ether derivatives such as hydroxypropyi 
methytceihdosc and hydroxypropyi cellulose, moss preferred hydroxypropyi 
methyleelblose. 

5 

The term "water swelling anionic polymer'' of the present invention comprises acrylic acid 
polymerisate, roethacryhc acid copolymers- alginates, carrageenans, acacia, xanthan gum, 
chitin derivat.es such as chitosan, carmellose sodium, carmellose calcium, preferably 
acrylic acid polymerisate, 

10 

Di Herein viscosity grades of hydroxypropyi cellulose and hydroxypropyi methy {cellulose 
are commercially available, Hydroxypropyi roediyleeiiulose (liPMC) preferably used in 
the present invention has a \ iseosity crude ranging from about 5,500 mPa.s to about 
100,000 mPa.s, in particular ranging from about 4,000 mPa.s to about 20,000 mPa.s and 
15 most in particular a viscosity grade of about 6,500 mPa.s to about .15.000 .mPa.s (apparent 
viscosity of a 2% aqueous solution at 20*C.}, e.g. hypromcllosc 2208 or 2206 (DOW, 
Antwerp. Belgium). HPMC type 2208 contains 19-24% by weight mclhoxy and 4-1.2% by 
weight hydroxypropoxy substituents. 

20 Hydroxypropyi cellulose having a viscosity higher than 1,500 mPa.s (apparent viscosity of 
a 1% aqueous solution at 20°O is preferred, in particular hydroxypropyi cellulose having a 
viscosity in the range from about 1 500 to about 3000 mPa.s, preferably from 4000 to 6500 
m.Pa.s (2% aqueous solutions), e.g. the Klucel series such as Klucel M (Hercules, 
Wilmington., USA). 

25 

Without wishing to be bound b\ theory th rc ire beli ved t cxi tthm ma i lism 
by which pramipexole or a salt thereof can be released from a hydrophiiic matrix: 
dissolution, erosion and diffusion. Pramipexole or its sal! will be released by the 
dissolution mechanism when ii is homogeneously dispersed in a matrix network' of a 
30 soluble polymer. The network will gradually dissolve in the gastrointestinal tract, thereby 
gradually releasing its load. The matrix polymer can also gradually be eroded from the 
matrix surface, likewise releasing prarmpexole or its salt in time. When pramipexole is 
processed in a matrix made up of an insoluble polymer, it will be released by diffusion: the 
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gastro-mtestinal fluids penetrate the insoluble, sponge-like matrix and diffuse back out 
loaded with drug. 

Therefore, the water swelling polymers constituting the matrix, particularly in a matrix 
5 according to formulation a), mainly provide for the controlled phannacokinetic release 
profile of the preparation. Depending on the amount of water swelling polymerfs) 
processed in the preparation, the release profile can be tuned, i.e. larger amounts of 
swelling polymer lead to a more pronounced sustained release effect and vice versa. 
Preferably, the amount of water swelling polymer in the present formulation ranges from 
10 about 1 0% to about 80% by weight. 

In addition, when using a combination of polymers, the ratio of said polymers also 
influences the release profile of the pre} i >o ^ combination of d ste et 1 polymers 
offers the possibility o f combining different mechanisms by which pramrpexole is released 

15 from, the matrix. Such combination facilitates control of the pharmacokinetic release 
profile of the preparation at will. For example, when using one or more water swelling 
polymers, in particular hydroxypropy! cellulose and hydroxypropyl methyicellulose, the 
weight percentage of hydroxypropyl methylcellulo\e preferably ranges from 25% to about 
62%; the weight percentage of hydroxypropyl cellulose preferably ranges between 0% and 

20 about 16%. 

Release of prarnipexole or a salt thereof from a matrix containing hydroxypropy! cellulose 
and hydroxypropyl methyicellulose occurs by a combined set of release mechanisms. Due 
to the higher solubility of hydroxypropyl methyicellulose compared with hydroxypropyl 
cellulose, the former will gradually dissolve and erode from the matrix, whereas the latter 
25 will more act as a sponge-like matrix former releasing the active ingredient mainly by 
diffusion. 

The extended 1 • t formulation iecordiog to formulation a) is pf I -independent. 
Therefore, the. disadvantage that food related dose-dumping may be encountered is avoided. 
30 The problem of food related dose-dumping in fed patients can be attributed to a lot of 
factors such as the mechanical forces that are exerted by the stomach on its content: and 
thus on an ingested preparation as well as the different pH regions of the gasiro-hiiesiinai 
tract. Since the pE values encountered in the gastro-intestinal tract vary not only with the 
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region of the tract, but also with the intake of food, an extended release formulation 
pixknbh dso has to pro de an extes ii 1 pro) < t ! nas to avoid 

dose-dum - I ss s\ bother the patient is in fasted or fed conditions. 

5 According to the present invention the oral extended release formulation a) retains its 
pharmacokinetic release profile along its way through the gastro-i.mestinai tract so as to 
avoid undesirable fluctuations in drug plasma concentrations or complete dose-dumping, in 
particular avoids dose-dumping in different regions of the gastrointestinal tract. 

10 Beside pramipexole or a sail thereof, and the water swelling poiymerfs), the formulation of 
the present invention may also optionally comprise further excipients, i.e. pharmaceutical ly 
acceptable formulating agents, in order to promote the manufacture, compressibility. 
appearan.ee and taste of the preparation. These formulating agents comprise, tor example, 
diluents or fillers, gtklants. binding agents, granulating agents, ami-caking agents. 

15 lubricants, flavors, dyes and preservatives. Other conventional excipients known in the art 
can also be included. 

The filler may he selected from soluble fillers, for example, sucrose, lactose, in particular 
lactose monohydrate, trehalose, maltose, mannitol. and sorbitol. Different grades of lactose 

20 can be used. One type oflactose preferably used in the present invention is lactose 

monohydrate 200 mesh. Other lactose monohydrat.es, e.g. lactose monohydrate of the type 
DCL 11 can also he used, The notation DCL refers to "Direct Compression Lactose". In 
case of a water soluble active ingredient, like the one described in this invention, more 
preferably water insoluble Oilers, such as starch and starch derivat.es other than 

25 pregc tth ^ 1 tarch e.g com tarch potato tarch nee starch or wheat starch. 

microcry stall mc cellulose, dibasic calcium pi < >phalc dtl ydratc i » anh> drous dibasic 
calcium phosphate, preferably corn starch, can be used in addition or instead of the water 
soluble Oilers. The total weight percentage of filler ranges between about 5% and about 
75% by weight. 

30 

A glidant can be used to improve powder flow properties prior to and during tableting and 
to reduce caking. Suitable glidants include colloidal silicon dioxide, magnesium tristlicate, 
powdered cellulose, tale, tribasic calcium phosphate and the like. Colloidal, silicon dioxide 
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is preferably included as a giidant in an amount up to about 2%, preferably about 0,2% to 
about 0.8%, by weight: of the tablet. 

A lubricant, can be used to enhance release of a tablet from apparatus on which it is formed, 
5 for example by preventing adherence to the face of an upper punch ("picking") or lower 
punch ("sticking"). Suitable lubricants include magnesium stearatc. calcium stearate, 
canola oil. glyceryl palmitostearaie, hydrogenated vegetable oil, magnesium oxide, mineral 
oil, poioxamer, polyethylene glycol polyvinyl alcohol, sodium ben/oate, sodium lauryl 
sulfate, sodium stcaryl fumarate, stearic acid, talc, hydrogenatcd vegetable oil, nm stearatc 
10 and the like, in one embodiment, magnesium stcaratc is included as a lubricant, in an 

amount of about 0.1% to about 1.5%, preferably about 03% to about 1%, by weight of the 
tablet. 

Among the optional formulating agents that further may be comprised it) the matrix 
15 formulation there may be mentioned agents such as polyvidonc; copovidone; starch; 
acacia; gelatin; seaweed derivatives, e.g. alginie acid, sodium and calcium alginate; 
cellulose, prelerably macrocrystalline cellulose, cel1ttlo$c derivatives, e.g. ethylcellulose, 
hydroxypropylcelliflosc, hyd roxypropy 1 m el hy 1 eel 1 u lose, having useful dry or wet binding 
and granulating properties; and antiadherents such as tale and magnesium stcaratc. 

20 

According to a preferred embodiment of the present invention the matrix of the extended 
release tablet formulation of alternative as comprises or essentially consists of 
hydroxypropyi methvlcellufose, such as hypromeJlose, and further excipients. The amount 
of hydroxypropyl methyicciUrlose is preferably in the range from 10 to 75%, particularly 
25 preferred from 25 to 65%. most preferred from 35 to 55% by weight. The amount of further 
excipients is preferably in the range from 90 to 25%. particularly preferred from 75 to 35%. 
most preferred from 65 to 45% by weight. 

The expression "consisting essentially" is understood in the sense that it does not in 
30 principle exclude the presence, in addition Co Che mandatory components mentioned, of 
other components, the presence of which does not affect the essential nature of the 
formulation. 
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In some embodiments of the present invention it is provided a pH-dependent release 
profile. foe release of pramipexole or its salt from the tablet and subsequent the absorption 
into the blood stream can vary during the passage of the dosage form along the gastro- 
intestinal tract. Thus, formulation b) provides a pH- dependent release characteristic 
5 wherein the release characteristic in the range ofpH < 4,5 is taster and a slower and further 
on pH-independem release characteristic in the range from 4.5 <pH < 7.5, 

The above details for the waiter swelling polymer and selection and type of optional 
excipients may apply to formulation b), too. 

10 

Moreover, an anionic water swelling polymer, preferably an acrylic acid poly men sate is 
mandatorily present in formulation b). winch is preferably selected from caibomer or 
carbopol series, known acrylic a en polymerisal having higl < 1 ^ tai weights 
Particularly preferred are ibr example carbomer 9-1 1 (carbopof ?l G, carbopol* 971 ) and 

15 carbomer 934 (carbopol* 974). The acrylic acid poiymerisate is preferably present in the 
range of 0,25 to 25% by weight, particularly preferred 0.5 to 15% by weight, most 
preferred 1 to 10% by weight. The pH dependency of formulation b) results from the 
presence of an anion ic water swelling polymer, particularly preferred fmm the presence of 
acrylic acid poiymerisate which intends to swell in a greater extent in the acid pH range 

20 above phi 4.5 and in the alkaline pH range. 

An increasing amount of acrylic acid leads to a decrease of the release rate. Therefore, 
adjusting the amount of acrylic acid poiymerisate makes it possible to further tune the 
dissolution profiles as desired. To adjust the amount of acrylic acid poiymerisate in the 
25 preferred range from 0.25 to 25 % by weight provides the further advantage that, the 

defied resp natcl tion jro files can be tdjusted resp main uned bi $ variety 

of formulations composed of different amounts and/or types of gel- forming agents, water 
swelling polymers, fillers, and dry binders. 

30 According to a preferred embodiment of the present invention the matrix of the extended 
release tablet formulation comprises or essentially consists of hydroxypropyi 
methyleelltiiose, acrylic acid poiymerisate and further excipients. The amount of 
h\ di oxyprop , 1 dose is preferably in die range from 10 to 75%, particularly 



WO 2007/09088 5 PCT/EP2(«>7/05S255 

14 

preferred from 25 to 65%, most preferred from 35 to 55% by weight. The amount of 
acrylic acid poi erisatt p ferab.1 t ibo^ mentioned. The amount of additional 
exeipients is preferably in the range from 90 to 25% particularly preferred from 75 to 35%, 
most preferred from 65 to 45% by weight. Optionally carboxymethylceliuiose sodium may 
5 additionally be present preferably in the range from 5 to 50%, particularly preferred from 
10 to 40%, most preferred from 15 to 30% by weight. 



As active ingredient, pramipexole or a pharmaceutical!} acceptable salt thereof maybe 
present ax any amount suitable for the desired treatment of a patient. A preferred salt of 

10 pramipexole is the dihydroehloride sale most preferably in the form of the monohydrate 
Usual amounts are from about 0.1 to about 5 mg pramipexole salt. According to a 
particularly preferred embodiment eg 0.750 mg pramipexole dihydroehloride 
monohydrate. corresponding to 0.524 mg anhydrous base, is used in the extended release 
tablet, formulation according to the present invention. However, any other amount of active 

15 ingredient suitable for treatment may be used with the only proviso that the amount of 
pramipexole or salt is sufficient to provide a daily dose in one to a small plurality, for 
example one to about 4, of tablets to be administered at one time. Preferably the fall dai ly 
dose is delivered in a single table!.. An amount of pramipexole salt, expressed as 
pramipexole dihydroehloride monohydrate equivalent, of about 0.1 to about 10 mg per 

20 tablet, or about 0.05% to about 5% by weight of the composition, will generally be suitable. 
Preferably an amount of about 0.2 to about 6 mg, more preferably an amount of about 0.3 
to about 5 mg, per tablet is present. Specific dosage amounts per tablet e.g. include 0.375, 
0,5, 0.75, 1.0, 1.5, 3,0 and 4.5 mg pramipexole dihydroehloride monohydrate. The amount 
that constitutes a therapeutically effective amount varies according to the condition being 

25 treated, the seventy of said condition, and die patient berng treated. 

An extended release tablet formulation according to the present invention, has preferably 
the following composition: 



30 pramipexole or a salt thereof 0.05 to 5% by weight 

water swelling polymery's) 1 0 to 75% by weight 

acrylic acid poiymerisate 0 to 25% by weight 

optional further excipient.Cs) ad 100% by weight. 
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Fherefore i particu n ex tat led c let born lauon of the present 

invention consists of 

0. 1 to 2% by weight of pramipexole or a salt thereof; 
5 25 to 65% by weight of hydroxypropyl raethylceUalose; 
0 to 40% by weight of carhoxymethyl cellulose sodium; 
(} to 75% by weight of com starch other than pregelaiinized starch; 
0 to 1 5% by weight of acrylic polymerisate, preferably carbomer 941 ; 
0.5 to 50% by weight of excipients, preferably selected from the group consisting of 
10 colloidal silicon dioxide, magnesium stearate, lactose monohydrate, mannhol, 

mierocrystaflme cellulose, dibasic anhydrous calcium phosphate. hydroxyproyleetiulose, 
povidone, copovidone, talc, macrogols, sodium dodecylsulfale, iron oxides and titanium 
dioxide. 

According to the present invention starch other t ha i * torch, preie tbl com 

15 starch if present, may impart several functions at die same time such as filler, glidant, and 
the like. However, it may be preferred to exclude starch completely from the tablet 
formulat ion according to the present invention, which may be replaced by one or more of 
the above-mentioned other excipient(s). 

20 It is preferred thai no coating is present on the tablet formulation according to the present 
invention. However, the extended release tablet of the invention may comprise a 
nonfunct tonal coating. A nonfunctional coaling can comprise a polymer component, for 
example HPMC, optionally with other ingredients, for example one or more plasticizers, 
colorants, etc. The terra "nonfunctional" in the present context means having no substantia! 

25 effect on release properties of the tablet., and the coating serves another useful purpose. For 
example, such a coating can impart a distinctive appearance to the tablet, provide 
. 1 u i on during packaging and isp ion. improve ! 
swallowing, nd/or have other benefits \ nonfuncti rial i t m s! uktb tpplicd in an 
amount sufficient, to provide complete coverage ol Ihe tablet. Typically an amount of about 

30 1% to about 3 0%, more typically an amount, of about 2% to about 5%, by weight, of the 
tablet as a whole, is suitable. 

"The tablets of the present invention can be of any suitable size and shape, for example 
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round, oval, polygonal or pillow-shaped, and optionally bear nonfunctional surface 
markings Vc\ rding tt Ik p enr invention it is preferred tb ' s tided release 
tablets are white to oil-while and of oval or round, biconvex, shape. 

5 Tablets of the invention can be packaged in a container, accompanied by a package insert 
providing pertinent information such as. for example, dosage and administration 
information, contraindications, precautions, drug interactions and adverse reactions. 

The present invention is further directed to the use of the extended release tablet 

10 formulation according to the present invention for preparing a medical composit ion for the 
treatment of any of the following diseases: Bipolar Disorder, Fibromyalgia, Restless Legs 
Syndrom, Parkinson Disease, in particular idiopathic Parkinson Disease, more particular 
idiopathic Parkinson Disease in an advanced stage. Bipolar Disorder is a manic-depressive 
disease, in that manic-stages, depressive stages and mixed stages may occur. The disease is 

15 characterised of unusual shifts in a persons mood, energy, and ability to function. 

Different from the normal ups and downs that everyone goes through, the symptoms of 
bipolar disorder arc severe. They can result in damaged relationships, poor job or school 
performance, and even suicide. Scientifically one distinguishes between Bipolar I disorder, 
Bipolar ll Disorder, Cyclothymia and Bipolar Disorders Not Otherwise Specified, in 

20 Bipolar I Disorder Ml- fledged manic and major depressive episodes alternate. Among the 
criteria for Bipolar 1 Disorder are: single manic episodes, most recent episode hypomamc, 
most recent, episode manic, moist recent episode mixed, most recent, episode depressed, 
most recent episode unspecified. Bipolar 1 disorder commonly begins with depression and 
js characterized by at least one manic or excited period during its course. The depressive 

25 phase can be an immediate prelude or aftermath of mania, or depression and mania can be 
separated by months or years. 

Bipolar 11 Disorder are characterised by recurrent major depressive episodes with 
hypomamc episodes. Cycloihymida disorder is a chronic, fluctuating mood disturbance 
winch involves periods of hypomamc symptoms, and periods of depressive symptoms, 

30 1 > t s > ID), j depi i > 1 ernat hyj i re I at \ 

mild, nonpsychotic periods of usually less than I week). During the hypomamc period, 
mood N ed for sleep decreases, and psychomotor acti vity accelerates beyond 
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the patient's usual level Often, the switch is induced by arcadian factors (eg, going to bed 
depressed an < iki irh in the morning in a hypomanic state; Hypersomnia and 
overeating are characteristic and may recur seasonally (eg, in autumn or winter): insomnia 
and poor appetite occur during the depressive phase. For some persons, hypomanic periods 
5 are adaptive because they are associated with high energy, confidence, and supernormal 
social functioning. Many patients who experience pleasant elevation of mood, usually at 
the end of a depression, do not report it unless specifically questioned. Ski II fit) questioning 
may reveal morbid signs, such as excesses in spending, impulsive sexual escapades, and 
stimulant drug abuse. Such information is more likely to be provided by relatives. 

10 Patient with maj egress ,p odes and a famih dsn >t 1 polar disorders 

(unofficially called Bipolar 111 Disorder) often exhibit subtle hypomanic tendencies; their 
temperament is termed hyperthymic (ie, driven, ambitions, and achievement-oriented). 



fibromyalgia is an increasingly recognized chronic pain illness characterized by 
widespread musculoskeletal aches, pain and stiffness, soft tissue tenderness, general 
fatigue and sleep disturbances. The most common sites of pain include the neck, back, 
shoulders, pelvic girdle and hands, but any body part can be involved. Fibromyalgia 
patients experience a range of symptoms of varying intensities that wax and wane over 
time. 

The disease is characterized by the presence of multiple tender points and a constellation of 
symptoms. Patients have widespread pain over all parts of the body which often seems to 
arise in the muscles. The pain is profound, widespread and chronic. The pain is described 
as deep muscular aching, throbbing, twucinn t >f> 't > p un Neurological 

complaints such as numbness, tingling and burning are often present and add to the 
discomfort of the patient. The severity of the pain and stillness is often worse in the 
morning. Aggravating factors thai affect pain include cold/humid weather, non-restorative 

i ii i v t cssive pi ty, j i nxi 

and stress. Additionally to pain, patients commonly complain of fatigue in form of an all- 
encompassing exhaustion that interferes with even the simplest daily activities. Within the 
spectrum of symptoms are a decreased sense of energy, disturbances of sleep, problems 
with memory and concentration and varying degrees of anxiety and depression. 



WO 2007/09088 5 PCT/EP20f)7/05S255 

18 

Furthermore, certain other medical conditions arc commonly associated with fibromyalgia, 
such,,.-- . ' i ^raine, irritable bowel syndn i ddei pelvic 

pain, premenstrual tension syndrome, cold intolerance, sk in sensitivities and rashes, dry 
eyes and mouth, anxiety, depression, ringing in the ears, dizziness, vision problems, 

5 

ft ; i td's 5 , I nc lent logica ymp oi i >. i tp; ed eoordinai . u I re tk .> U « 
syndrome. Patients with established rheumatoid arthritis, lupus (SLE) and Sjogren's 
syndrome often develop fibromyalgia during the course oi' their disease 

Restless Lea Syndrome, also known as RLS. anxietas libiarum. Syndrom Wittmaack- 

10 

Flrtx tn V id nr. often I rc lesia rmal sensations} ot iysesihesiav 

(unpleasant abnormal sensations), is a neurological disorder which manifests itself chiefly 
as sensory disorders of the legs such as tingling, dragging, tearing, itching, burning, cramp 
or pain and in those affected triggers an irresistible compulsion to move. These sensations 
usually occur deep inside the leg, between the knee and ankle; more rarely, they occur in 

15 

the feet, thighs, arms, and hands. Although the sensations can occur on just one side of the 
body, they most often affect both sides. 

Frequently these disorders occur when the affected person is resting. Particularly at night, 
during sleep, these sensory disorders and the consequent compulsive movements lead to 
restlessness and sleep disorders. As a result, most people with RLS have difficulty falling 
20 asleep and staying asleep. Left untreated, the condition causes exhaustion and daytime 
fatigue. Many people with RLS report that their job, personal relations, and activities of 
daily living are strongly affected as a result of their exhaustion. They are often unable to 
concentrate, have impaired memory, or fail to accomplish daily tasks. 

The symptoms of RLS vary in severity and duration from person to person. Mild RLS 
25 occurs episodically, with only mild disruption of sleep onset, and causes little distress. In 
moderately severe eases, symptoms occur only once or twice a week but result in 
significant delay of sleep onset, with some disruption of dayt ime function. In severe cases 
of RLS, the symptoms occur more than, twice a week and result in burdensome interruption 
of sleep and impairment of daytime .function. 

30 The disease may begin at any time in life. Elderly people are more often affected than the 
younger. Usually, the disease is a chronic disease, which starts in a mild form, but usually 
the symptoms amplify over time. 
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The disease may be associated with or patients may develop further conditions, f,e, patients 
also may suffer from periodic limb movement disorder (PLMD). PLMD is characterised 
by involuntary leg {witching or jerking movements during sleep that typically occur every 
10 to 60 seconds, sometimes throughout the night. The symptoms cause repeated 
5 awakening and severely disrupted sleep. Unlike RLS, the movements caused by PLMD are 
involuntary, meaning the patient has no control over them. Although many patients with 
RLS also develop PLMD, most people with PLMD do not experience RLS. 
The invention refers also to RLS in children. 

to v 1 1 pit' compank tor dysl t 

Parkinson's disease is considered to be a motor system disorder. The most frequent 
symptoms of PD are tremor, rigidity /akinesia, loss of dexterity, handwriting disturbances, 
gait disturbances., bradykincsia. postural instability, difficulty in swallowing and chewing, 
difficulties in speaking, urinary problems, constipation and ' or other Motor fluctuations 

15 may develop w ith the progression of the disease. Such changes are often referred to as late 
(motor)-complications of PD. Such late motor fluctuations and dyskinesia complications 
may have idiopathic origin as well as they may be caused by long-term dopaminergic 
treatment, fe, with L-DOPA. In the progression of treatment with dopaminergic drugs side 
effects typically may increase over time, and the disease often manifests an "on-ofT 

20 syndrome in advanced patients in which the drug simply doesn't work .for unpredictable 
durations, ht such stage periods with rapid fluctuations between uncontrolled movements 
and normal movement may occur, usually occurring after long-term use of L-DOPA. 
Advanced patients often have a ^off-time of more than 2 hours, more often more than 3 or 
even more than 4 hours a. day, 

25 The present invention is also interesting for to treat patients suffering from Parkinson's 
disease w ith dementia. In some instances of such patients, Magnetic Resonance Imaging 
(MIR). TL weighted images or Computed Tomography (CT.) Imaging reveal lesions in the 
cerebral white matter. They are not seen in parkinsonians without dementia. 

\ more s> roach to define the stage i ' > . disease are the modified 

30 Hocha and Yahr scale or the Unified Parkinson Disease Rating Scale (UPDRS), 

It may be considered that patients with a score of at least 2 to 3, preferably 3, more 

: oeha and Yahr system ate in an advanced stage of 
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Parkinson's disease in the sense of the present invention. In this five stage disability scale 
stage one means least severe and stage .five means most severe. 

Stage One symptoms are signs and symptoms on one side only, symptoms mild., symptoms 
inconvenient but not disabling, usually presents with tremor of one limb, friends have 
5 noticed changes in posture, locomotion and facial expression. 

Stage Two symptoms are symptoms arc bilateral, minimal disability, posture and gait 
affected. 

Stage 'Three symptoms are significant slowing of body movements, early impairment of 
equilibrium on walking or standing, generalized dysfunction that is moderately severe. 

10 Stage Four symptoms are severe symptoms, can still walk to a limited extent, rigidity and 
bradykinesia, no longer able to live alone, tremor may be less than earlier stages. 

Stage Five symptoms are cachectic stage, invalidism complete, cannot stand or walk, 
requires constant nursing care. 

The Unified Parkinson Disease Rating Scale is a rating tool to follow the longitudinal 
15 course of Parkinson's Disease, it is made up of the following sec! ions: 1 ) mentation, 
behavior, and mood, 2.) activities of daily living and 3) motor. How to transfer this 
systematic to the severity of the disease can be taken from prior art. This system also may 
be used to define advanced stages of Parkinson's disease according to the present invention, 
In one embodiment, the formulation of the present invention can be used to treat patients 
20 with Parkinson's disease where depressed mood is the most cumbersome symptom, On the 
other hand the formulation is useful to treat motor symptoms of Parkinson's Disease. 
It will be appreciated that it is up to the physician which kind of patients suffering from the 
disease he wants to treat with the active ingredient pramipexole, pramipexole 
dihydrochloride or another salt thereof respectively. According to the age of the elected 
25 patient, an adjustment of the dosage in the formulation of the invention will be necessary, 
in particular if children are to be treated. 

The present invention ts supposed to show less side effects than an immediate release 
formulation taken thrice daily, which provides about the same average pramipexole plasma 
30 concentration under comparable condition. 
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The terra eompa coi > is means that fx an oral in t ' leased sage form is 
ft Sifroi ' tablet which, has to be taken up to three times daily, If taken thrice daily in 
intervals which are constant over a period of 24 hours the average blood plasma 
concentration can he compared to an extended release formulation with a release 
5 characteristic over 24 hours. 

Sifrof ' is an oral administration tablet, which contains 0. 1 25 rag, 0.25 mg, 0.5 mg or 1 .0 
mg of pramipexole di hydrochloride monohydrate, beside mannitol, corn starch, colloidal 
silicon dioxide, povidone, and magnesium stcarate. 

Accordingly, the extended release form illation is suited for the manufacture of a 
10 medication comprisin pi ipexole or a pharmaceutiealiy accep tbl< salt thereof with a 
reduced bide effect profile in terms of sleepiness and/or hallucinations and/or dizziness 
and/or headache and/or dyskinesia and/or obstipation and/or peripherc oedema and/or 
nausea in comparison to an immediate release tablet, which is taken as often as needed to 
provide the same average blood plasma concentration over the release period of the 
1 5 extended release tablet taken once in the same period. 

Furthermore, the present invention is preferably directed to a method of manufacturing the 
extended release tablet formulations via a direct compression process comprising the steps 
of 

20 

f i) producing an active ingredient trituration wherein the active ingredient is 
pramipexole or a pharmaceutical]} acceptable sail thereof by prebknding it with a portion 
of water swelling polymer(s) anchor further excipicnt(s) in a mixer, wherein pramipexole 
or the pharmaeeuJ teally acceptable salt thereof is milled, preferably peg-milled, prior to 
25 use; 

(2) premixing the active ingredient trituration of step (J), the main portion of the wafer 
swelling poiynier(s) and/or exeipients in a mixer to obtain a pre-mixture; 



30 (3 i optionally dry screening the pre-mixture through a screen in order to segregate 
cohesi ve particles and to improve content uniformity; 
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(4) mixing the prc-mixturc of step (2) or (3) in a mixer, optionally by adding remaining 
exeipients to the mixture and continuing mixing; and 

(5) tab fet ing the final mixture by compressing it on a suitable tablet press to produce 
5 matrix tablets. 

Therefore, the tablets are manufactured via a direct compression process which applies to 
both types of prarnipexole extended release matrix tablets. To achieve adequate content 
uniformity in this low drug load formulation, the active ingredient is preferably peg-milled. 
10 Preferably the particle size distribution of the peg-milled drug substance, as determined by 
laser difiractometry using a dry dispensing system, is characterized by particle fraction of 
90 % (V/'V) being smaller than 100 urn, most preferably a panicle fraction of 90 % (V/V) 
being smaller than 75 pm in diameter. 

15 Also other processes can be applied to the manufacturing of prarnipexole extended release 
tablets, like conventional wet granulation and roller compaction. In case of wet granulation 
preferably prarnipexole is granulated with suitable fillers, like e.g. starches other than 
pregelatimzed starch, microcrystalime cellulose, lactose monohydrate or anhydrous dibasic 
calcium phosphate, and wet binding agents, like e.g. hydroxypropyimethyl cellulose, 

20 hydroxypropy! cellulose, povidone, copovidone, and starch paste, leading to a active 
ingredient concentrate, which alter drying and dry screening is mixed with the main 
fraction of gel forming excipienis. like all the above described retarding principles, 
in ease of roller compaction, or in other words dry granulation, either apremix of 
prarnipexole with part of the excipienis used in the direct compression process, or the 

25 complete mixture containing all excipienis, is processed through a conventional roller 
compactor to form ribbons, which are thereafter screened down to granules which arc 
finally mixed with other exctpients, like glidants, lubricants and antiadhercrits. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

Figure i is a flow diagram illustrating a preferred embodiment of the direct compression 
manufacturing process according to the present invent ion; 
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Figure 2 is a graph illustrating the dissolution profiles of a matrix tablet formulation 
ordin tl i 1 m which contains 4% by t i t'u 

pH media; and 

5 Figure 3 is a graph illustrating the dissolution profiles of 3 matrix tablet formulations 

according io the present invention which contain 0% .. .1% and 4% by weight ofcarbopol* . 
respectively. 

Figure 1 illustrates a preferred embodiment of the manufacturing process with reference to 
10 a flow diagram wherein the manufacture of the extended release tablets of Examples 1 and 
2 are exemplar! ly shown. Figure 1 shows the detailed process steps and the in process 
controls performed. Process step 1 is optional, If omitted, the components of the 
formulation as described in process step I may be premixed with the remaining 
components of process step 2 without prior trituration. 

15 

Process step ( I) is directed to the active ingredient trituration, i.e. in the present case a salt 
of pramipexoie, pramipexoie dihydrochloride monohydraie, in peg-milled qualify, is 
preblencied with a portion of the polymer, in this case hydroxy-propyl rnethylcellulose, in a 
commonly known mixer. In the flow chart a Turbula free-fall mixer or blender is used. The 
20 mixing time is several minutes, in the present ease preferably !0 nun. 

In process step (2) according to the flow chart a premising is performed, wherein the active 
ingredient trituration and the main portion of the water swelling poiymerCx) and excipients 
arc premixed for several minutes to obtain a pre-mix. In. the present case the main portion 
25 o hydroxyprop ! In hyj oniellosei corn starch carhomer 94 ! md colloidal 
silicon dioxide are premixed for 5 min. in the above-mentioned Turbula mixer or blender. 

According to the following process step (3) a dry screening may optionally take place. The 
pre-mixture may be manually screened through a screen, for example a 0 8 mm mesh size 
30 screen, in order to segregate cohesive particles and to improve content uniformity. 

In the subsequent process step (4) the main mixing step is performed according to which 
the components are mixed for several minutes, preferably 5 min, in the Turbula mixer after 
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screening. Optionally further excipients may be added at this time, in the flow chart the 
component magnesium stearate is added to the main mixture, and further mixing for 
several minutes, e.g. 3 mm., in the Turbula mixer is performed (final mixing) to obtain the 
final mixture. 

5 

Process step (5) of the process according to the present invention is the tabieting. The final 
mixture is compressed on a suitable tablet press to produce, for example, oblong shaped 
matrix tablets ( FR tablets ■■■■■■ extended release iablets). In order to control and maintain ihe 
required quality she obtained matrix tablets are subjected to the following in-process 
tO controls: tablet mass, hardness, tablet height and friability. 

The obtained pramipexote extended release tablets of the present invent ion may then be 
filled, for example, into High Density Polyethylene (HDPB) bottles. The bottles are closed 
tightly with screw caps and appropriately labelled, whereby all packaging and labelling 
15 activities are performed according to cGMP regulations. Alternatively, a blister type 
packaging can be used, e.g. using aluminium/aluminium foil blisters. 

f igure 2 represents a graph illustrating the dissolution profiles of a matrix tablet 
formulation according to the present invention. The matrix tablet contains 4% by weight 
20 earbopof , the detailed composition is given in Example 2 . The release characteristics of 
the matrix tablet in 3 different pH media are shown, i.e. in 0.05 M phosphate buffer, pB ::: 
6,8, n- x, in simulated gastric juice, pH ~ 1.2,n- x, and in Mcllvaine buffer. pH :: 4.5, n 
~ x; (x represents the number of units tested). The value percent of released active 
ingredient is plotted against the time (hours). 

25 

1 igure 3 represents a grapl situ 4ra ii g the dissolution profiles of 3 matrix tablet 
formulations according to the present invention. The matrix tablets contain no earbopof, 
1% or 4% by weight carbopofd respectively. The medium is a 0.05 M phosphate buffer, 
pf i = 6.8. The value percent ol released active ingredient is plotted against the time (hours). 

30 

Figure 2 shows a pH-depcudent release characteristic wherein the release characteristic in 
the range of pfi < 4,5 is luster in case earbopof is present. Figure 3 shows, that an increase 
of the amount of carbopol* leads to a decreased releasing rate. 
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The advantages of the 1 sen i o i are manifold: 

According to the present invention, extended, release tablets contain jn . r r; nipexole or its 
salt are available showing different in vitro release profiles, it is possible to select a tailor- 
5 made release characteristic for patient's needs, symptoms and clinical picture observed. 

The primary indication for pramipexole, Parkinson's disease, is an affliction that becomes 
more prevalent: with advancing age and is often accompanied by decline in memory. 
Therefore, the matrix tablets according to the present invention providing an extended or 
10 slow release of pramipexole or a salt thereof allows to simplify the patient'* administration 
scheme by reducing the amount of recommended daily intakes and improves patient's 
compliance, particularly relevant for elderly patients. The inventive extended release tablet 
formulation provides .t daily dose preterahh idministen d at one tune 

15 Furthermore, the tablets of the present invention may be manufactured via a direct 
compression, wet or dry granulation process which applies to both types of extended 
release matrix tablets. 

The invention described will now be illustrated by the Examples which follow various 
20 other embodiments and will become apparent to the skilled person from the present 

specification. However, it is expressly pointed out that, the Examples and description are 
intended solely as an illustration and should not be regarded as restricting the invention. 

Examples 

25 According to the present invention pramipexole extended release tablets have been 

manufactured. The tablets oi the Examples arc white to off-white, 14 x 6.8 mm oblong 
shaped, biconvex tablets. The tablets arc intended to be administered orally, and shall not 
be divided into halves fhe pramipexole tablets in the I vim/ ; conn n 0.75 mg ol 
pramipexole dihydrochiori.de monohydrafe, corresponding to 0,524 mg of pramipexole 

30 free, anhydrous base. 
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Example 1 

Table 1 



Constituents 


rng/tahkl 


Pramipexok-dihydroehloridc monobydrate, peg-mi! led 


0.750 


< arboraei 9 < 71 G) 


52,500 


Lactose m; noh 500 mesh) 


140.000 


Calcium phosphate, dibasic di hydrate 


153.600 


Colloidal silicon dioxide 


1.400 


Magnesium, stearute 


1.750 


lot ;l Mv:»ht .uati iv f itd>>t 


350,000 



fr.xaoipk- 2 

Table 2 
10 



Constituents 


mg/tablet 


Pramip iyd tv !iion i v i ill d 


0.750 


Hypramellose 2208 


157.500 


(McihocelK 15 M) 




Corn starch 


163.400 


Carbomcr 941 (Carbopof 71 G) 


24.500 


Colloidal silicon dioxide 


2.100 


Magnesium sfearate 


1,750 


Total weight matrix tabtet 


350.000 
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ExainjJeJ 

Table 3 



Constituents 


mg/tabiet 


Pramipexo iS y f irs.de i toh e peg-milled 


0.750 


Hypromellose 29.10 


0.788 


(Methoccl E 5) 




Com starch 


173.812 


Hypromellose 2208 


157.500 


(Methocd K 15 M) 




Carbomer 941 {Carbopoi* 71 G) 


14.000 


Colloidal silicon dioxide 


1.400 


Magnesium stearate 


1.750 


Total weight matrix tablet 


350.000 



Example 4 

10 Table 4 



Constituents 


mg/tabiet 


Pramipexo. Eihydn blonde roonobydrate, peg-mtlled 


0.750 


Hypromellose 2208 


148.500 


■\V;! !( ,cvi K !5 Mi 




Cora starch 


160.620 


Carbomcr 941 (Carbopof 71 G) 


.16.500 


Colloidal silicon dioxide 


1.980 


Magnesium stearate 


1 .650 


Total weight matrix tablet 


330.000 



Example 5 

One embodiment of die qualitative and quantitative composition of prarmpexole extended 
15 release tablets according to the present invention is shown in TABLE 1, 
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Table 3: Qualitative and quantitative composition of pramipexoie extended release 
tablet 



Ingredient 


mg per 
0.75 mg 
tablet 


Function 


Reference to Standards 


P fa mip e x ole-dih y droc hloride 
monohydrafe, peg-milled 


0.750 




Corporate si mdnd 


{ypron ' > 1 !! * 
(.hoed K 15 M) 


157.500 


Swelling agent 


Ph.Eur./USP 


Com starch 


183.700 


Filler 


Ph i ur Nl 


Carbomcp94i 
(Carbopof 7i G) 


3.500 


Gelling agent: 


Ph.Eur. / NF 


Colloidal Silicon dioxide 


2 800 


Glidam 


Ph. Eur. .'NF 


^ lagnesium siearate 


1.750 


Lubricant 


Pi;. Flu. .-' NF 


Total 


350,000 





5 Example 6 

A further embodiment of the qualitative and quantitative composition of pramipexoie 
extended release tablets according to the present invention is shown in TABLE 2, 

Table 6: Qualitative and quantitative composition of pramipexoie extended, release 
10 tablet 



Ingredient 


mg per 
0.75 mg 
tablet 


Function 


Reference to Standards 


P ' f ihydrod 
mo in . p m \k ' 


0.750 


Active ingredient 


Corporate standard 


Hypromcllosc 2208 
(Met >ocei is. 15 M) 


157.500 


Swelling agent 


Ph.Eur. / USP 


(. om starch 


174.600 


F il er 


Ph.Hur./NF 


Carbomer 941 
(Carbopor*7IG) 


14.000 


Gelling agent 


Ph.Eur. / .NF 


( oiiiudal Mheun dioxide 


1.400 


Glidant 


Ph.Eur. / NF 


tesun rate 


1.750 


Lubricant 


Ph.Eur. /NF 


fotal 


350.000 
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Example 7 

'The batch formula for the two pram ipexole tablet formulations of Example 1 and 2 is 
shown in fable 3. The batch size of the final mixture corresponds to a batch size of 
2000 tablets, 

5 Table 7: Composition per batch of pramipexole 0,75 rag ER tablets 



ingredient 


Grams per batch 
Example 1 


Crams per batch 
Example 2 


Pramipexole-dihydrochloride 
mo no h y drat c .peg- m i i 1 cd 


1.500 


1.500 




3 1 5.000 


315.000 


' istarch 


367.400 




Carbon er94J 


7.000 


28.000 


Cod Silicon dio 


5.60i 




esium stearate 


J 500 


3.500 


fetal VKtss 


700.000 


700.000 



Example 8 

10 

The following Examples 6 to 14 show pramipexole tablet formulations which correspond 
to formulation b) providing a faster release characteristic for pH < 4.5. 

Table 8 



C onsiitHents 


tng/iablet 


' t , : i v ( . t > e •< i i n n i 'i peg nil » 


0.750 


Hypromellose 2208 


175.000 


(Metliocei K 15 M) 




Carboxymethyk :llu »sc sodium 


87.500 


ono li (200 t 


52.500 


Macrocrystalline celiuSose (grade PH 101) 


31.100 


Colloidal silicon dioxide 


1.400 


l - ■ ignesium stearale 


1.750 


Total weight matrix tablet 


350.000 
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Example 9 



Tabic 9 



Constituents 


f nil/ tablet 


Pramipt « iihyd d it peg-n sikil 


0,750 


Hvprornellose 2208 


175.000 


(Methocel K 15 M) 




Carboxymelhj l< llu ■ ;e sodium 


87.500 


Lactose mo - yd ; • ?00 mesh) 


52.500 


sViierocrysf ill rtc ci ulos Mg! * k PH 101) 


27.600 


Carbomer 941 (Cwbopol* 71 G) 


3.500 


Colloidal silicon dioxide 


1 .400 


Magnesium stearaie 


1.750 


Total weight matrix tablet 


350.000 



Example 10 



Tabic !0 



Constituents 


mgftablet 


Pramipexo Ic-d s hydroc hloride monohydrate, peg-mi 1 led 


0.750 


Hypro met lose 2208 


175.000 


(Mo-hocel K 15 M) 




{ rrbosymi U ' ;e >< d un 


87.500 


f iciose no 1 h i !00 mesh) 


45.500 


\Jie.... r si t .| , t , „ i;., J-\ ; , 


24.100 


Carbomer 9*11 (Carbopoi* 71 G) 


14.000 


Colloidal silicon dioxide 


1 .400 


Magnesium stearaie 


i 750 


Total weight matrix tablet 


350.000 
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Example 1 1 

Table 11 



Consiiiumts 


nig/tablet 


Prarnipcxo le-dihydrochioridc raonohydruie. peg-milled 


0.750 


Ctirbotner ■ -f.i 7 J G) 


87.500 


Lactose mo i 00 mesh) 


225.400 


Microcrystailme cellulose (grade PH. 101) 


33.200 


Colloidal silicon dioxide 


1.400 


Magnesi \ n i ;ai iU 


1.750 


i nfai weialil matt i\ fable! 


350.000 



Example 12 



Tabic 12 



Constituents 


mg/tabiet 


Praintpexole-dthydrc.ichlori.de monohydrate, peg-milled 


0,750 


Carbomet'941 (Carbopof* 71 G) 


70,000 


Lactose monohydrate (200 mesh) 


242.900 


Micfocrystalline cei ( ra : PH 101) 


33.200 


Colloidal silicon dioxide 


1 .400 


Magnesium stcaratc 


1.750 


Total weight matrix tablet 


350.000 



Example 13 



Tabic 13 



Constituents 


mg/tablet 


Pramipexcue-dihydroehbride monohydrate, peg-milled 


0.750 


Carbomer 941 (Carbopof* 71 G) 


70.000 


Lactose monohydrate i 200 mesh > 


140.000 
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Calcium Phosphate, dibasic dihydraie 


136.100 


Colloidal silicon dioxide 


1,400 


Magnesium si co rate 


1.750 


Total weight matrix tablet 


350.000 



Example 14 

The following Example shows a pramipexoie tablet fbmiulahon which corresponds tn 
5 formula! ion a) providing a release characteristic- independent if) the phi range of 1 to 7.5. 

Table 14 



Constituents 


mg/ tablet 


Prarajpexoie-dihydmchloride monohydratc, peg-milled 


0.750 


Hypramellose 2208 
(McthocelK 100 M) 


157.500 


Com starch 


187.900 


Colloidal silicon dioxide 


2.100 


Magnesium stearate 


1.750 


Total weight matrix tablet 


350.000 
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Claims 

1. Use of an extended release formulation for tlu manufacture of a medication 

5 comprising pramipexole or a pharmaceuf ically acceptable salt thereof with a reduced side 
effect profile in terms of at least one condition selected from sleepiness and/or 
hallucinations and/or dizziness and/or headache and oi ch -.' in >ia and oi obstipation 
and/or periphere oedema and/or nausea in comparison to an immediate release table;, 
which is taken as of en as needed to provide the same average blood plasma concentration 
10 over the release period of the extended release tablet taken once in the same period, 

2. Use of an extended release formulation with an at least partially ph'-dependant 
release profile, preferably at least between apH of between I..0 and 4.0. more preferably 
between a pH of 2,0 and 4.0, comprising pramipexole or pratnipexoiedichloride 
monohydraie or another pharmaceutical !y acceptable salt of pramipexole for the 

15 manufacture of a medicament for the treatment of diseases which respond to dopaminergic 
treatment, preferably selected from the group of Bipolar Disorder, Fibromyalgia, idiopathic 
RLS, idiopathic Parkinson's disease, in particular idiopathic Parkinson's disease in 
advanced stage preferably. 

3. Use according to claim 2„ characterised that the pi I -dependent j-elcasc 

20 characteristic lias a faster release characteristic in the range of pl i < 4.5 5 and a slower and 
further on pH-independeni release characteristic in the range from pH 4.5 to 7.5. 

4. Use according to claim 2 or 3, characterised in that the medication shows a 
reduced side effect profile in terms of at feast one condition selected from sleepiness and/or 
hallucinations and or dizziness and/or headache and/or dyskinesia and/or obst ipat ion 

25 and/or periphere oedema and/or nausea in comparison to an immediate release tablet, 

which is taken as often as needed to provide the same average blood plasma concentration 
o ver the release per iod of the extended release tablet taken once in the same period. 

5. Use according to one of the previous claims, characterised in that the 
medicament or medication is for the treatment of idiopathic Parkinson's disease, in 

30 particular ad vanced Parkinson's disease. 
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6, Use accord; ng to one of the previous claims-;, characterised in thai the 

i n i medical on is to! tht tn. rtm it of idioj t lisease \ tth non- 

motor symptoms. 

7, Use according one of the previous claims, characterised in that the medicament 
5 or medication is for the treatment of idiopathic Parkinson's disease and the treatment is in 

addition (o another Anti-Parkinson baseline treatment, in particular an L-Dopa baseline 
treatment. 

8, Use according to one of the previous claims, characterised in that the patients 
have depressive symptoms. 

10 9. Use according to claim 1, 2, 3, 4, 5, 7 or 8, characterised in that the medicament 

or medication is for the treatment of idiopathic Parkinson's disease with motor symptoms. 

10. Use according to claim 1, 2 or 3, characterised in that the medicament or 
medication is for the treatment of idiopathic RLS. 

1. 1 . Use according to claim 1, 2, 3 or 4, characterised in that the medicament or 
15 medicat ion is for the treatment of Fibromyalgia. 

1 2. Use according to claim 1,2,3 or 4, characterised in that the medicament or 
medicat ion is for the treatment of Bipolar Disorder. 

13. Use according to any of claim 1 to 12, characterised in that the extended release 
formulation comprises pramipoxoic or a pharmaccutically acceptable satt thereof in a 

20 matrix comprising at least one water swelling polymer other than pregeiaiim/cd starch. 

14. 'Use according to claim 13, wherein the matrix comprises at least two water 
swelling polymers other than pregeiat inked starch, and wherein at least one of the at least 
two polymers is an anionic polymer. 

1 5. Use according to claim 14. wherein the anionic polymer is selected from the 
25 group of optional ly crosslinked acry lic acid polymers, niethatay he icid pel} mers ale 1 ., 
an d c a r bo xy m ethyl ce 1 1 ul o s e . 
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16. Use according to claim 15 f wherein the anionic polymer is an optionally 
crosslinked acrylic acid polymer, and wherein the content of the optio ' < erosslinked 
acrylic acid polymer in the matrix is from about 0.25 wt-% to about 25 wt-%, and 
preferably from afoul 0.5 wl.-% to about 15 wt-%. and preferably from about 1 wt-% to 

5 about 1 0 wt-%. 

17. Use according to claim 13, wherein at least one of the at least two polymers is a 
substantially neutral polymer othci th.< p egc thai zed starch. 

18. Use according to claim 17, wherein the substantia]!) neutral polymer is selected 
from hydroxypropyl cellulose and hydmxypropylmethyl cellulose. 

10 19. Use according to claim \H, wherein the substantially neutral polymer is 

hydroxypropyl metiryicellulose, and wherein the content of hydroxypropyl mcthylcclhilosc 
in the matrix is from about 10 wt-% to about 75 wt-%, and preferably from about 25 wt~ 
% to about 65 wt-%, 

20, Use according to claim 1 3, wherein the matrix comprises about: 
1 5 (a) pnuiupexok or a salt thereof 0.05 to 5 wt-% 

(b) anionic water swelling polymers) 0.25 to 25 wt-% 

(c) neutral water swelling polymer(s) 10 to 75 wt-% 

(d) further excipients ad 100 wt,-% 



20 21. Use according to claim 13. characterised in that, the formulation is a table? 

formulation comprising pramipexole or a pbarmaceutieally acceptable salt thereof in a 
matrix comprising 

(a) at least one water swelling polymer other than pregeiatinized starch and optionally 
excipients, the resulting tablet providing a pll-independent in vitro release 

25 characteristic in the range from pH 1 to 7.5, or 

(b) at least one water swelling anionic polymer and optionally excipients, the resulting 
tablet providing a pH-depende.nl release characteristic, with a preferably faster release 
characteristic in the range of pH < 4.5, and a slower and further on pH- independent 
release characteristic in the range from pH 4,5 to 7.5, 
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22. Use according to any of the previous claims, characterised in that the 
i 1 ttioi is U'i once daily application, 

23. Use according to claim 1,4,5,6,7,8,9, 10, li, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21 or 22, characterised in that the immediate release formulation to which reference 

5 is taken is a tablet which comprises as inactive ingredients maamtol. com starch, colloidal 
silicon dioxide, povidone, and magnesium siearate and as active ingredient pramipexole 
dihydrochloride monohydrate in an amount of either 0.1 25 mg or 0.25 nig or 0.5 mg or 1 .0 
mg or I .5 mg or optionally more 

24. Use according to any of the previous claims, characterised in that the 
10 extended release formulation is in the. form of a tablet. 

25. Use according to any of the previous claims, characterised in that the 
extended i\ case formulatio the form ol iblct ha i non-1 tionai coating 

26. Use of an extended release formulation with an at least partially pH- 
independent. in vitro release profile c< i sing prai ole or j nip dedichloride 

15 monohydrate or another pharmaceutical ly acceptable salt of pramipexole for the 

.manufacture of a medicament for the treatment of diseases which respond to dopaminergic 
treatment, preferably selected from the group of Bipolar Disorder, Fibromyalgia, idiopathic 
RLS, idiopathic Parkinson's disease, in particular idiopathic Parkinson's disca.se in 
advanced stage preferably, 

20 27. Use according to claim 27. characterised in thai the release profile is pH 

independent over a pH range of pH 1 to 7.5, preferably between 4.0 and 7.5, more 
preferably between 4.5 to 7.5. 

28. Use according to claim 26 or 27. characterised in that the formulation 
comprises at. least one water swelling polymer, preferably other than pregelaiini/cd starch, 
25 preferably in an amount of between 10% and 80% by weight. 

29. Use according to claim 26 to 28, characterised, in that the water swelling 
polymer is a substantially neutral polymer, 

30. Use according to claim 26 to 28, characterised in that the water swelling 
polymer is selected from the group of alkylcelluloses, such as, methyl cellulose; 

30 hydnw til (cellule* - fo e s.mpl '; n ;ym ihyieeihdose , hydroxyeihyieeikdose 
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hydroxypropylceilulose and bydroxybutylcellulose: hydroxyalkyl alkyleeiluioses, such as, 
hydroxyethyi methyleeliulose and hydroxypropyl methyleeliulose; carboxyalkyiceflulose 
esters: other natural, semi-synthetic, or synthetic di-, oligo- and polysaccharides such as 
galactomannans, iragacanth, agar, guar gum, and polyfructans; methacrylate copolymers; 
5 polyvinyialcoho 1 ; polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl 
acetate; combinations of polyvinylaleohol and polyvinylpyrrolidone: polyalkylcnc oxides 
such as polyethylene oxide and polypropylene oxide and copolymers of ethylene oxide and 
propylene oxide, preferably cellulose ether derivatives such as hydroxypropyl 
methyleeliulose and hydroxypropyl cellulose, most preferred hydroxypropyl 
10 methyleeliulose. 

31. Use according to claim 26 to 28, characterised in thai the formulation comprises 
beside pranupexole or pram ipexo ledi chloride monohydrate and the water swelling polymer, 
at least one additive selected from the group of diluents or tillers, giidants, binding agents, 
granulating agents, anti-eaking agents, lubricants, flavors, dyes and preservatives, coating 

15 agents provided that it does not comprise an ionic, preferably anionic water swelling 

polymer, in an amount that substantially impacts the pH release profile, more preferably it 
does not comprise such polymer. 

32. Use according to claim 26 to 3 1 , characterised in thai the medication shows a 
reduced side effect profile in terms of at least one condition selected from sleepiness and/or 

20 hallucinations a rid- or dizziness and/or headache and/or dyskinesia and/or obstipation 
and/or periphere oedema and/or nausea in comparison to an immediate release tablet, 
which is taken as often as needed to provide the same average blood plasma concentration 
over the release period of the extended release tablet taken once in the same period. 

33. Use according to one of the previous claims 26 to 32, characterised in that the 
25 medicament or medication is tor the treatment of idiopathic Parkinson's disease, in 

particular advanced Parkinson's disease. 

34. Use according to one of the previous claims 26 to 32, characterised in that the 
medicament or medication is for the treatment of idiopathic Parkinson's disease with non- 
motor symptoms. 



30 35, Use according one of the previous claims 26 to 32, characterised in that the 

medicament or medicat ion is for the treatment of idiopathic Parkinson's disease and the 
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treatment is in addition to another Anti-Parkinson baseline treatment, in particular an L- 
Dopa baseline treatment. 

36. Use according to one of the previous claims 26 to 3 2, characterised in that the 
patients have depressive symptoms. 

37. Use according to one of the previous claims 26 to 32. characterised in that the 
medicament or medication is for the treatment of idiopathic Parkinson's disease with motor 
symptoms. 

38. Use according to one of the previous claims 26 to 32, characterised in that the 
medicament or medication is for the treatment of idiopathic RLS. 

39. Use according to one of the previous claims 26 to 32 5 characterised in that the 
medicament ormedication is for (he treatment of Fibromyalgia. 

40. Use according to one of the previous claims 26 to 32, characterised in that the 
medicament or medication in for the treatment of Bipolar Disorder. 
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